The temperature dependence of the absorption spectrum k(v) of Hg-Ar-mixtures in the range 30-1000 cm-1 about the center of the Hg-line a t vq = 39425 cm-1 (Ao = 2536.5 Ä) has been investigated in the temperature interval 473 -1273 K. The measurements were carried out at number densities 1.0 x 1017-9.1 X 1018 cm-3 for Hg and 9.4 x 1018-9.7 x 1018 cm-3 for Ar. Potentials for the Hg-Ar-system in the thermal energy range originating from the Hg-states 6xSo and 63Pi have been deduced from the data. I t turned out th a t they differ considerably from Lennard-Jones-functions. By comparison of the observed spectra with calculations on the basis of quantummechanical theory of collisional line broadening it is concluded th at transitions from free translational states of Hg-Ar-pairs as well as bound and quasi-bound vibrational states of the Hg-Ar-molecule contribute to the formation of the satellite structure on the short wavelength side of the Hg-line.
Introduction
The spectra of mercury-noble gas systems, in particular of mercury-Argon, have for a long time been the object of numerous investigations; in particular, halfwidth, shift and the wings of the Hg-absorption line A 2537 Ä (ö^o -> 63P i), as well as the structures superimposed to the wing continua (satellites) have been studied in detail [1] [2] [3] [4] , Aim of these studies was to derive from the experimental data the molecular potentials involved. Potentials of these systems are of considerable interest because they are known to be possible candidates for excimer lasers [5] . So far, however, only the dependence of the spectra on number densities has been investi gated with the result that simple two-term model potentials of the Lennard-Jones type seem to be sufficient for unique interpretation of the data.
On the other hand it is well known that much more information on the potentials m ay be obtained from the temperature dependence of the spectra; even a pointwise mapping of the real potentials is possible under certain conditions, without relying on any assumptions regarding their analytical representation [6, 7] . This method has already been successfully applied to alkali-noble gas fluorescence spectra [7] , and it was demonstrated that real potentials considerably deviate from the simple Lennard-Jones form. In addition, good overall agreement was found with calculated pseudo potentials of Baylis [8] and Pascal and Vandeplanque [9] .
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Since such calculations are much more difficult and have not been performed so far for Hg-noble gas systems, it appeared desirable to obtain informations experimentally from temperature dependent spectra. In addition, it is hoped that such experiments may contribute to the under standing of the satellites joining the short wave length side of the Hg-2537 Ä line.
In 
For the probability density function W(r) we assume W(r) = no4^:r2 e x p { -Vg(r)jKT} where G(Aoj) is independent of temperature.
Quantum-mechanical Approach
The simple classical theory outlined above may be generalized for cases in which assumptions 1)-3) of 2.1 are not fulfilled. This generalization has been carried out on the basis of the quantum-mechanical, quasimolecular approach to the theory of collisional broadening theory [10] 
Determination of Potentials
From the measured temperature dependent spectra k(Aco, T) the potentials may be evaluated as follows (see also Ref. The starting point Acoo(ro) in (10) may be obtained in the following way. According to the Boltzm ann factor the k(Aco, T)-curves intersect at a common point A cos, corresponding to the zero of Fg(r); also, there exists a point A com of maximum tem perature gradient dk(Aco, T)/dT\A(0, correspond ing to the minimum of Fg(r). From measurements of k(Ao)) at two widely differing temperatures Acoo{ro) may then be determined from the observed Acos or Acom.
Contribution oj Molecular Transitions to the Spectrum
In general, the absorption coefficient k at a given Aco is composed of transitions g -> e, Q of free atoms (free-free transitions) and of molecules (bound-bound and bound-free transitions), the relative contribution of the latter to k(Aoj) depend ing on the Franck-Condon factors F(Aco). The situation may arise, that in a given spectral range F(Aco) is so small, that the spectrum is almost exclusively formed by free-free transitions. In this case the probability density function W (r), given by Eq. Correspondingly, in order to obtain the absorption spectrum, the right hand side of Eq. (5) has to be multiplied by I (Aco, T) = I (r).
Experimental Details

Optics
The measurements of the Hg-absorption spectra between 2200 A and 3000 A were performed using a conventional single beam arrangement. Con tinuous background radiation from a Deuterium lamp was passed through an absorption cell, then spectrally selected and measured photoelectrically. Spectral selection and scanning was achieved by means of a 0.75 meter Spex scanning mono chromator of ^1 1 A/mm dispersion in first order; slit widths were chosen to 25 p., yielding an effective instrumental width of ^ 0.4 A. Wavelength measure ments were performed with reference to the self reversal free emission line X 2536.52 A from a low pressure Hg-discharge lamp. The dispersion of the monochromator was determined by means of additional Hg-emission lines.
Absorption Cells
The measurements were performed with a cell of window material Suprasil I with 10 and 30 cm in length and 4 cm in diameter. The cell was mounted inside a directly heated ceramics tube of 1 m length, which was part of a commercial oven (Heraeus ROK/A 8/100) for production of temperatures up to 1300 K.
For production of unsaturated Hg-vapor of known number density weighted drops of Hg were introduced into the evacuated cell and heated to temperatures above those necessary for complete vaporization. Temperature control and measure ment was performed, using Pt-PtRh-thermocouples with uncertainties of + 10 K.
Measurement of the Absorption Spectra
The absorption coefficient k(X) = j X ln /oU )//(A ) was determined from independent measurement of the radiation intensities io(A) and I (X) transmitted by the absorption cell without Hg-vapor (room temperature) and with vapor in it (elevated tem perature) respectively. A sensitive criterium for the reliability of the measurements was to test whether the I o(A) and /(A) spectra, after allowing for an adjustment factor, merged into each other in the spectral regions of zero absorption.
B y a preliminary experiment the temperature behaviour of the cell window transmission spectrum Tw(A) was investigated. It turned out that apart from an irreversible decrease by typically 20% in the UV-region during the first heating up procedure, T w changed only by a few percent between 300 and 1200 K. There was, however, some evidence, that ATy, at 3000 Ä differed by 1-2% from A T W at 2200 A. Account for this instrumental effect was taken by adjusting /o(A) to I (X) in different zero absorption regions, namely around 2400 A or 3000 Ä, in studying respectively the spectra on the short or long wavelength side of the 2537 Ä line.
In order to cover spectral regions of widely differing absorption, measurements were carried out at 3 different number densities, namely 1.0 X 1017, 4.3 X 1018, 9.1 X 1018 cm-3, in combina tion with absorption lengths of 10 and 30 cm.
The intensity of the radiation from the current stabilized Deuterium lamp and the gain of the photomultiplier were sufficiently constant during a given run, so that intensity measurements were accurate to 0.5%.
Data Acquisition and Processing
Scanning of the spectrum was achieved by continuously driving the monochromator w ave length (velocity S) and simultaneously punching (punch frequency (Figure 1 ). Regarding the temperature dependence, the T-gradient is observed to be largest at Avyi ^ -90 cm-1 ; furthermore, the k(Av, T )-curves intersect at a common point A vs & -400 ± 5 0 cm-1. This behaviour of k(Av, T) is in agree ment with theoretical prediction (Eq. (5)) and re flects that of the ground state potential.
D e t e r m in a t io n o f P o t e n t i a l s 1. Ground State Potential
Since the overall effect of temperature on k(Av) was observed to be rather small, it was not expected to obtain detailed information on Fg(r). Never theless, from the observed maximum value of \dk/dT\ the depth 
Difference Potential
Because of the small temperature effect on k(Av) the difference potential A V°(r) was evaluated according to Eq. (10) using as ground state potential the Heller potential Fg>HM, given by Equation (9). 
The Blue Wing of the Hg-line A 2537 A
The absorption spectrum (Figs. 2, 3) contains two satellites SI and SII, well known from literature, and a steeply decreasing continuum joining to the short wavelength side of SII.
The intensity of both satellites was found to decrease Avith increasing temperature; for example, the maximum of SII was found to decrease by (17 + 1)% if T increases from 473 to 1273 K; also. Regarding the intensity of SII, on the other hand, there is only agreement with respect to sign and magnitude of its change with temperature. The calculated shape and intensity level, however, differ considerably from observation. In particular, the calculated absorption coefficient for free-free transitions in the range A v > Avsn is by more than a factor 3 smaller than observed. Therefore, the spectrum in this region must be predominantly due to bound states and/or quasi-bound states existing within the rotational barrier of the effective potential. The outer wing of SII in the range A v>A vs, corresponding to r < r o , where bound states cannot exist, should then mainly be formed by transitions from such quasi-bound states. These latter should also contribute to the satellite region, since the residual hump at T = oo (Fig. 4 ) cannot be due to stable molecules. Calculations of the spectrum taking into account free, bound and quasi-bound states are under way.
